Steroid hormonal regulation of proliferative, p53 tumor suppressor, and apoptotic responses of sheep ovarian surface epithelial cells.
Ovarian surface epithelial cells have been implicated in the genesis of common ovarian cancers. The integrity of DNA of ovarian surface epithelial cells contiguous with the ovulatory stigma becomes compromised during the rupture process; most cells degenerate by apoptosis, however some, bearing sublethal lesions, persist along the margins of ovulated follicles. Clonal expansion of a genetically-damaged surface epithelial cell (i.e. with unrepaired DNA, but not committed to death) can presumably give rise to ovarian carcinoma. It was hypothesized that estradiol and progesterone regulate ovarian surface epithelial cell-cycle dynamics associated with folliculo-luteal transitions and ovulatory wound repair/remodeling. Progesterone up-regulated the tumor suppressor p53 and inhibited baseline and estradiol-stimulated proliferation of cultured sheep ovarian surface epithelial cells. Anti/mitotic responses to steroid hormones were transcriptionally- and receptor-dependent. Rates of apoptosis (DNA fragmentation) were unaffected by progesterone. High concentrations of estradiol, via a nongenomic (perhaps antioxidant) mechanism, suppressed basal and H(2)O(2)-induced apoptosis. We suggest that, progesterone serves to inhibit proliferation of ovarian surface epithelial cells throughout the luteal phase--providing the time (growth arrest) required to correct any metabolic disturbances to DNA that are perpetrated as an inevitable by-product of the ovulatory process. With luteolysis and dominance of an estrogenic preovulatory follicle the ovarian surface epithelium is then regenerated. Thus, it is conceivable that perturbations to the steroid hormonal milieu of ovarian cycles could be a predisposing factor for cancerous transformation of an ovarian surface epithelial cell.